Article abstract-Urinary incontinence (UI) after stroke is common and associated with overall poor functional outcomes. There is controversy regarding which factors contribute to incontinence after stroke and which factors may be predictive of recovery of continence. This study investigated consecutive stroke admissions to an inpatient rehabilitation hospital and evaluated the impact of several pre-selected factors on the presence of UI and its recovery. We also studied the impact of UI on outcome in terms of functional abilities with the Functional Independence Measure (FIM) and in terms of disposition. UI on admission was associated with severe functional impairment with large infarctions and was probably caused by general severity rather than specific impairment of neuromicturition control. Patients with less impairment (admission FIM >60) and small vessel strokes were likely to recover continence. UI on admission had a negative impact on outcome.
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The occurrence of urinary incontinence (UI) is common after stroke, with a frequency of up to 60% in patients admitted to rehabilitation u n i t~. l -~ There are several factors that contribute to post-stroke incontinence: ( 1) impairment of neurologic micturition control mechanisms resulting in hyperreflexic bladders or detrusor-sphincter dyssynergia; (2) bladder hypotonia from "cerebral shock," administration of anticholinergic drugs, premorbid neuropathic changes or early hospital bladder management; (3) V O~S .~ Aggressive treatment of UI reduces long-term costs of hospitalization.1° Understanding which factors may be associated with the recovery of UI and how UI is associated with overall functional outcome is of value as early recognition of these factors may assist in rehabilitative management of stroke patients, particularly in triage to the appropriate treatment setting and in improving their longer-term outcome. The present, prospective study seeks to identify these factors. pre-stroke structural changes in the urinary tract; and (4) post-stroke impairments of mobility, commuSubjects and methods. Consecutive admissions to Braintree Hospital with a primary diagnosis of recent nication? and awareness*3-7 The mechanisms Of incontinence in stroke are 'Ornewhat stroke (infarction, hemorrhage) in the calendar year 1993 were included. Subarachnoid hemorrhages and strokes reunclear. Incontinence may be Present immediately after stroke or develop later in the recuperative UI COrrelates negatively with outcome after stroke, both functional o u t~o m e~~~ and the long-term well-being of persistently incontinent stroke surviquiring cerebral surgical interventions were excluded due to their complex constellation of comorbidities. Subjects discharged to acute care hospitals for intercurrent acute events during rehabilitation or subjects who died during the course of rehabilitation were not included in the out-come analyses. Patients with remote histories of stroke but admitted for other reasons were also not included.
There were 536 admissions with primary diagnosis of cerebrovascular accidents. Eighty-six patients were not evaluated for various logistical reasons. A post hoc review of this latter group found no significant differences from the study group. Twenty-nine patients were properly excluded, and 423 were evaluated. Thirty-eight patients died or were transferred back to acute care hospitals, and seven had other dispositions. Three hundred seventy-six patients were included in the outcome analysis. All subjects were provided rehabilitation on general rehabilitation units in the standard, multidisciplinary fashion.
The following independent measures suspected of influencing outcome were assessed within 2 or 3 days of admission to Braintree Hospital:
(1) Incontinence. All patients were carefully monitored for incontinence by the nursing staff throughout their rehabilitation stay. Data on incontinence were obtained from the daily care flowsheet for each patient as recorded by the nursing staff. Patients were scored as being either continent or incontinent during the first 2 or 3 days post admission, then again on discharge. They were not assessed as being incontinent if they only had occasional accidents while waiting for bedpan or commode or if they were incontinent solely at night. Excluding nocturnal incontinence prevented spurious effects of drowsiness, and accidents in dark rooms or while waiting for assistance during the shift with the lowest staffing level. This measure of continence was independent of the sphincter subscore on the Functional Independence Measure (FIM) evaluation on admission and discharge. We did not seek to control for premorbid contributors to incontinence or define the precise pathophysiologic etiology of the voiding disturbance.
When incontinence was documented, each patient would be carefully evaluated with urinalyses, postvoid residuals, and, when indicated, urologic consultation and urodynamic studies. Urinary tract infections were aggressively treated, and anticholinergic medications discontinued unless urodynamic studies indicated hyperreflexia. A bladder program, consisting of voiding schedules, catheterization schedules, or use of indwelling Foley catheters, would be instituted as soon as incontinence was established. Frequent reassessments of spontaneous voiding ability were done prior to discharge or transfer.
(2) Gender. 0 to 9 (Modified Brunnstram scale? 0 = no spontaneous movement; 1 = proximal leg synergies only; 2 = full leg synergies, no or early arm synergies; 3 = isolated leg movements with arm synergies; 4 = proximal leg and arm weakness only; 5 = leg weakness only; 6 = isolated proximal arm motion with distal synergies; 7 = isolated distal arm motion; 8 = hand clumsiness only; 9 = no weakness). Synergistic movement across joints arises from release of brainstem or spinal integration with the loss of higherorder motor control necessary for isolated joint motion in the extremities. (See Gowland12 and her references for details.) The hemiparesis severity was grouped into mild (7-9), moderate (4-61, and severe (0-3).
(6) Existence of comorbidities: neurologic, cardiac, pulmonary, peripheral vascular, or arthritic disease; hypertension; diabetes mellitus; and obesity. Apart from hypertension and diabetes mellitus, only previously documented, disabling comorbidities were scored to keep the assessment conservative. In addition, to increase statistical power, a weighted, aggregate sum of comorbidities was computed. A prior stroke counted for three points, other neurologic comorbidities two points, all other medical comorbidities one point each, for a maximum score of twelve.
Patients were grouped as having none (O), few (1-31, or many (24) comorbidities.
(7) Coexistence of bowel incontinence and presence of dysphagia on admission. These factors were analyzed individually and as an aggregate sum, each deficit contributing one point for a maximum score of two.
Dependent measures were determined upon discharge: (a) FIM change (discharge FIM minus AFIIVI); (b) FIM efficiency (FIM change divided by length of stay); (c) disposition (to home or skilled nursing facility); (d) persistent urinary incontinence on discharge. Discharge incontinence was determined from the discharge FIM assessment. A score of 4 or less was considered incontinent.
Results. Four hundred twenty-three patients were evaluated. A profile of the population is given in the Since the incontinent group was significantly more impaired on admission (Average AFIM = 43 versus 75, t[4191 = 21.9, p < 0.0001 and hemiparesis score = 4 versus 6, t[413] = 7.70, p < O.OOOl), the effect of UI on outcome may be due to the overall level of impairment on admission rather than an independent effect of UI per se. In order to evaluate this interaction, two-factor ANOVAs were run using admission UI and impairment class as factors. This Of 145 patients admitted with incontinence and who were discharged home or to a nursing home, 50% remained incontinent on discharge. Only four patients (1%) incontinent on discharge were not incontinent on admission. Of patients with UI on discharge, 61% were discharged to nursing homes (versus 18% for patients continent on discharge, x2[1] = 18.7, p < 0.0001). Persistent UI was associated with stroke type (x2[3] = 7.83, p < 0.05). Twenty-six percent of patients with SMV lesions incontinent on admission remained so on discharge compared with 56% of LGV strokes and 59% of ICHs (62% for patients with unknown lesion type). Disability had a strong effect on persistence of UI (for AFIM <40, 57% of patients were incontinent on discharge, 40-60 34%, 60-80 9%, and >80 0%, Discussion. Our findings confirm that UI is associated with more severe deficits early in the recuperative phase and also negatively influences outcome, measured as either functional improvement or disposition. We also identified several factors associated with persistent UI. They are not entirely independent of each other, and their interactions are complex. Our data could therefore not uniformly isolate specific roles for each factor. Mobility limitations, cognitive deficits, and urologic or specifically neurourologic impairments have all been implicated in previous s t~d i e s .~-~ It may be possible to establish precise mechanisms in individual patients, whereas group studies such as ours may only be able to uncover multifactorial possibilities.
Borrie et a1.l demonstrated a strong correlation between motor impairment and UI, suggesting that mobility issues are of primary concern. Brocklehurst et al.4 also suggested that the "severity effect" is due to mobility impairments. Our findings clearly suggest that hemiparesis severity, and thus mobility, contributes to UI only with the most severe pareses. Admission UI was primarily related to overall functional impairment as measured by the FIM score. Gelber et al.3 suggested that cognitive factors commonly contribute to UI. We found a similar frequency of UI in right-and left-sided strokes, but the cognitive problems that might contribute to UI differ between these two groups. Right-sided strokes are associated with greater impairments in awareness, possibly balancing the excess of communication deficits in left-sided strokes. Gelber et al.3 further demonstrated impairments in neuromicturition control after stroke, some cases being due to comorbid autonomic neuropathy. We found no effect of premorbid diabetes on the admission presence of UI or the eventual recovery of UI, arguing against a strong effect of pre-stroke neuropathies.
UI emerged as a strong prognostic factor, as previously observed by Barer.13 UI on admission was associated with higher risks of death, acute transfer, poorer FIM change and FIM efficiency, and nursing 662 NEUROLOGY 47 September 1908 home discharge. The question becomes whether UI adds to a poor prognosis independently or is simply reflective of the poor prognosis already captured in the severity measure (AFIM). On the two-factor ANOVA, there was a small, independent, unfavorable effect of admission UI on FIM change and FIM efficiency within the middle two impairment groups (AFIM 40-80), but not for the least-or most-impaired patients. Thus, admission UI adds prognostic power when considering stroke admissions in the middle impairment range. For the most-impaired patients, UI is just one of several disabling factors, and mobility impairments are very significant. Thus, UI would contribute little information beyond an overall severity measure. Our analysis of the effects of UI on outcome in patients with severe hemiparesis is similar to that of Wade et a1.8 For the least-impaired patients, incontinence is too infrequent to affect the group analyses. The definition of UI we used was less ambiguous than the FIM sphincter notation and may be of more use in providing additive prognostic information.
Factors associated with persistent UI on discharge were low AFIM (particularly <60), severe hemiparesis, concomitant bowel incontinence, and dysphagia. Age, gender, side of lesion, or comorbidities were not important. Although patients with UI on admission had an increased incidence of UTIs, the diagnosis of UTI did not affect recovery of continence. The final neuro-urologic mechanism of persistent UI is not known. Borrie et al.,l using a longer follow-up than in our study, found an association of detrusor instability in those subjects who did not recover and found recovery of continence by 12 weeks in two-thirds of patients, which is slightly higher than our results (50%). However, detrusor hyperreflexia is unlikely to account for UI immediately after stroke onset.
Although we cannot speak directly to issues relating to mechanisms of UI after stroke, we found a close association of UI with bowel incontinence, dysphagia, and overall functional level, indicating frequent, coincident disruption of several different functions. There was also a significantly lower frequency of UI in SMV strokes, by definition small in size, than in more extensive, LGV strokes or hemorrhages. These findings suggest that UI results from multifocal impairments related to severity of deficit, rather than to damage to specific micturition control mechanisms alone. This supports a similar analysis by Wade et aL8
Several investigators have suggested aggressive work-up in persistently incontinent patient~,~J-'7,~4-1 assuming that more precise diagnosis would lead to better treatment and reduced cost.1° This is not selfevident, particularly in the severely impaired population of stroke survivors, in whom overall outcome is poor anyway. Although the outcome associations are clear, the current study does not address whether or not rehabilitation directly improves continence. It must be kept in mind, hqwever, that improvement in continence does not necessarily require neurologic improvement. Successful use of adaptive strategies for transfers, communication, or even bedside voiding can lead to improved management and increased chance of home discharge just as well as physiologic recovery can. Given the much higher likelihood of nursing home discharge for those patients who remain incontinent in our study and the negative impact of persistent UI on psychol~gical,~ functional,s and financiallo factors, aggressive evaluation and treatment of persistent UI in the rehabilitation setting is warranted.
Further evidence on the link between migraine and neuroticism
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Article abstract-Epidemiologic studies have demonstrated an association between migraine and neuroticism. In this report, we examine prospectively whether higher levels of neuroticism, measured at baseline by the Eysenck Personality Questionnaire, signaled increased risk for first incidence of migraine during a 5-year follow-up interval. The sample was randomly selected from the list of young adult members of a large Health Maintenance Organization in southeast Michigan. Follow-up data were available on 972 subjects, 97.2% of the initial sample. Neuroticism predicted the first incidence of migraine in females. The relative risk for migraine in females scoring in the highest quartile of the neuroticism scales versus the lowest quartile was 4.0 (95% C1 1.6, 10.3). Controlling for history of major depression and anxiety disorders at baseline reduced the estimate to 2.9 (95% C1 1.1, 7.7). Neuroticism did not predict migraine in males, although the results in males were limited greatly by the small number of incidence cases. Neuroticism might be causally related to migraine, or alternatively, might be an early correlate with shared etiologies.
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Community-based epidemiologic studies have reported an association between migraine and neurotic i~m . l -~ Associations with other personality traits have not been established. Epidemiologic studies have also reported increased rates of psychiatric disorders, chiefly major depression and anxiety disorders, in persons with migraine.5-10 We recently showed that the association between migraine and neuroticism is not attributable to coexisting major depression or anxiety disorder^.^ Specifically, con-
